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I. INTRODUCTION
Supplementing natural fish populations with hatchery-spawned fish, in
an attempt to maintain or increase naturally reproducing fish populations,'
is a controversial component of the Columbia Basin salmon restoration
effort. Much of the debate over the value of supplementation stems from
the National Oceanic and Atmospheric Administration Fisheries' (NOAA
Fisheries) interpretation of the "legally significant distinct population seg-
ment" language from the Endangered Species Act (ESA), namely, the "evo-
lutionarily significant unit." NOAA Fisheries use the evolutionarily signifi-
cant unit to identify and define fish populations based on relative reproduc-
tive isolation and the significance of their genetic information. 2 Supplemen-
tation is not a miracle solution: it is accompanied by risks, and cannot com-
pensate for all the factors causing mortality in habitat, harvest, or hydroe-
lectric operations.3 Nevertheless, hatcheries are an integral part of fisheries
management in the Columbia Basin,4 and Basin hatchery managers use the
most progressive supplementation techniques available.5
Supplementation hatcheries are different from conventional hatcheries
because they involve, to the extent possible, locally adapted broodstock and
simulation of the natural environment. Techniques less stressful than those
used to rear and release hatchery fish in conventional hatcheries exist for
every stage of supplementation hatchery projects.6 The goal of supplemen-
tation is to produce juvenile salmon that are able to survive in the wild and
return to spawn in the river, rather than in hatcheries, thus stabilizing criti-
cally depressed stocks and increasing the naturally reproducing population.7
1. Columbia River Inter-Tribal Fish Commission (CRITFC), Wy-Kan-Ush-Mi W-Kish-Wit, The
Spirit of the Salmon: The Columbia River Anadromous Fish Restoration Plan of the Nez Perce, Uma-
tilla, Warm Springs, and Yakama Tribes vol. I at iii (1995).
2. Robin S. Waples, Definition of Species under the Endangered Species Act: Application to
Pacific Salmon 9 (NOAA Technical Memo NMFS F/NWC - 194 Mar. 1991).
3. Michael C. Blumm, Sacrificing the Salmon: A Legal and Policy History of the Decline of
Columbia Basin Salmon 109 (BookWorld Publications 2002); William H. Miller, Travis C. Coley,
Howard L. Burge & Tom T. Kisanuki, Analysis of Salmon and Steelhead Supplementation: Emphasis on
Unpublished Reports and Present Programs. Technical Rpt. 901 at 2 (Bonneville Power Admin. Sept.
1990).
4. Hatcheries put approximately 200 million fry and smolt in the Columbia River Basin each year,
and 80% of all the salmon in the basin are of hatchery origin. Blumm, supra n. 3, at 123. By subspecies,
the percentage of natural fish descended from hatchery fish is: coho salmon 95%; spring/summer chi-
nook 70-80%; fall chinook 50%; and steelhead 70%. NOAA Fisheries, Biological Opinion, Reinitiation
of Consultation on Operation of the Federal Columbia River Power System, Including the Juvenile Fish
Transportation Program, and 19 Bureau of Reclamation Projects in the Columbia Basin 5-7 (Dec. 21,
2000) [hereinafter NOAA Fisheries, Hydro BiOp]; NOAA Fisheries, Biological Opinion on Artificial
Propagation in the Columbia River Basin I (Mar. 29, 1999) [hereinafter NOAA Fisheries, Hatchery
BiOp].
5. See infra sec. III B.
6. Id.
7. CRITFC, supra n. l,at5B-16.
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Science has not settled the issue of whether hatchery-reared fish reduce
the fitness8 of natural populations.9 Some scientists now indicate most of
the risks associated with hatchery-reared/natural fish interactions are under
management control,' ° but risk assessment is critical in fisheries manage-
ment."1 In many cases, the risk of extinction from no artificial propagation
will outweigh the risk a supplementation project poses to a population's
gene pool. 2
The Pacific Northwest Electric Power Planning and Conservation Act
(NPA) and the ESA require the federal agencies operating on the Columbia
River to create plans to protect and restore salmon.' 3 Both the NPA plan,
known as the Columbia Basin Fish and Wildlife Program, and the ESA
plan, known as the Biological Opinion on Hydroelectric Operations, point
to supplementation to help rebuild extinct or critically depressed popula-
tions, while expressing concern about the effect hatchery-reared fish may
have on natural fish populations.
4
Protecting their treaty-reserved rights to take fish at all usual and accus-
tomed places is a central mission of the Yakama, Nez Perce, Warm Springs,
and Umatilla Tribes (the tribes, or Columbia Basin tribes).' 5 The tribal ap-
proach to salmon restoration, as expressed by the Columbia River Inter-
8. Fitness refers to a fish's ability to survive in the natural environment.
9. Robin S. Waples, Genetic Interactions between Hatchery' and Wild Salmonids: Lessons from
the Pacific Northwest, 48 Canadian J. Fisheries & Aquatic Sci. 125-126 (Supp. 1 1991); cf. NOAA
Fisheries, Hydro BiOp, supra n. 4, at 5-8. For a limited review of the scientific literature regarding the
evolutionarily significant unit concept and artificial propagation, see John Whiteaker & Andrd Talbot,
Review of the Literature on the ESU Concept and Artificial Propagation of Endangered Species 59
(unpublished report available from CRITFC, 2002).
10. See infra nn. 147-148.
11. Northwest Power Planning Council, Columbia River Basin Fish and Wildlife Program, Doc.
2000-19, at 22 (2000).
12. See infra see. l1 A; see also NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-158 to 9-160
(describing actions to create a safety-net program for salmon species at imminent risk of extirpation).
13. Pacific Northwest Electric Power Planning and Conservation Act, 16 U.S.C. § 839(4)(h)( 1 )(A)
(2000); Endangered Species Act of 1973, 16 U.S.C. § 1536 (b)(3)(A) (2000). The following Columbia
Basin salmon species are listed under the Endangered Species Act: Snake River sockeye, 50 C.F.R. §
224.101 (a) (2003); Snake River spring/summer chinook, 50 C.F.R. § 223.102(a)( 1) (2003); Snake River
fall chinook, 50 C.F.R. § 223.102(a)(2) (2003); Snake River steelhead, 50 C.F.R. § 223.102(a)(7)
(2003); upper Columbia River steelhead, 50 C.F.R. § 224.101 (a) (2003); middle Columbia River steel-
head, 50 C.F.R. § 223.102(a)(15) (2003); lower Columbia River steelhead, 50 C.F.R. § 223.102(a)(8)
(2003); upper Columbia River spring chinook, 50 C.F.R. § 224.101 (a) (2003); lower Columbia River
chinook, 50 C.F.R. § 223.102(a)(17) (2003); upper Willamette River spring chinook, 50 C.F.R. §
223.102(a)(18) (2003); Columbia River chum, 50 C.F.R. § 223.102(a)(13) (2003); upper Willamette
River steelhead, 50 C.F.R. § 223.102(a)(14) (2003).
14. See infra sec. V A.
15. The Yakama, Warm Springs, Umatilla, and Nez Perce signed treaties with the federal govern-
ment in 1855. CRITFC, Columbia River Treaty Tribes <http://www.critfc.org/text/tfibes.html> (ac-
cessed Nov. 24, 2002). The tribal right to take fish, including hatchery fish, at all of the usual and accus-
tomed fishing places preceded the government's obligations to protect species diversity under the ESA
or NPA by more than a century. Blumm, supra n. 3, at 53-86.
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Tribal Fish Commission (CRITFC),16 emphasizes the importance of keep-
ing naturally occurring salmon in rivers, while managing and mitigating
harm to salmon habitat and water quality caused by numerous factors, in-
cluding the hydroelectric system, irrigation, and grazing. 17 The tribal resto-
ration plan, Wy-Kan-Ush-Mi Wa-Kish-Wit (The Spirit of the Salmon), relies
on supplementation in conjunction with habitat restoration to rebuild as
many critically depressed and extirpated salmon runs as possible. '
8
This paper argues supplementation is a vital tool in the Columbia Basin
salmon restoration effort, but acknowledges supplementation cannot suc-
ceed unless accompanied by habitat protection and restoration, careful har-
vest management, and the least harmful hydroelectric operations possible.
Section II provides a brief historic overview of the reasons for using hatch-
eries in the Columbia Basin. Section III discusses supplementation and the
way it differs from conventional hatchery practices. Section IV addresses
the risks associated with supplementation, and scientific literature criticiz-
ing hatchery-reared/natural fish interactions. Section V maintains that most
of the risks associated with supplementation are under management control,
and that projects can be monitored, evaluated, and modified to the point
where the risk associated with supplementation is lower than the risk of
taking no action at all. Section VI discusses the way federal and state resto-
ration plans treat supplementation, and concludes hatchery reform, encour-
aged by the agencies with a duty to protect salmon, should lead to its im-
plementation in federal hatcheries. Section VII provides the tribal perspec-
tive on salmon restoration and supplementation. Section VIII concludes that
because supplementation has improved salmon survival in early life stages,
and is included in federal, state, and tribal restoration plans, it should be
used to help restore salmon populations in areas where salmon have already
been extirpated, or where the risk of extirpation outweighs the risk of losing
genetic diversity.
16. CRITFC is the policy and technical advisory group for the four tribes with treaty rights to take
salmon at all of their usual and accustomed places. CRITFC, What is CRITFC,
http://www.critfc.org/text/work.html (accessed Feb. 15, 2004).
17. CRITFC, supra n. 1, at iv, 3-1 to 3-34.
18. Id. at 5B-14; Melissa Powers, The Spirit of the Salmon: How the Tribal Restoration Plan Could
Restore Columbia Basin Salmon, 30 Envtl. L. 867, 900-902 (2000).
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II. HISTORIC OVERVIEW OF HATCHERIES' USES AND EFFECTS IN THE
COLUMBIA BASIN
A. The Establishment of Hatcheries for Commercial Harvest Augmentation
(1870s-1930s)
About ten years after the first commercial cannery opened on the Colum-
bia River in 1866,' 9 the first salmon hatchery opened on the Clackamas
River to support the cannery harvests.2° In the nineteenth and most of the
twentieth centuries, scientists, non-Indian fisherman, and advocates of in-
dustrial development believed the natural world was inherently wasteful
and technology could improve nature to provide all the salmon Americans
wanted.2' Some scientific experts of the time, however, predicted the
salmon would become extinct due to habitat deterioration resulting from
timber harvests, mining, and irrigation.22
Early fish managers believed hatcheries could compensate for popula-
tions lost to habitat degradation. 23 However, "compensation" from the per-
spective of a fish manager of the past meant providing enough fish for
commercial harvest.24 Fish managers of the nineteenth century did not ad-
dress the negative effects of habitat degradation,25 probably because they
believed industrial growth demanded drastic environmental and ecological
change, and possibly because they thought natural resources were inex-
haustible.
Human ignorance of the salmon's life cycle and homing instincts quickly
contributed to the salmon's decline. 26 Concepts such as reproductive isola-
tion, natural selection, and local adaptation were still new when the first
hatchery on the Columbia was built.27 By 1928, some two billion hatchery-
produced fry and fingerlings had been released into the river,28 yet salmon
runs continued to deteriorate.
In addition to the focus on artificial production for harvest, disregard of
the natural environment, ignorance of salmon stocks, and widespread fail-
19. Columbia Basin Fish and Wildlife Authority, Draft Programmatic Environmental Impact
Statement: Impacts of Artificial Salmon and Steelhead Production Strategies in the Columbia River
Basin 66 (1996).
20. Id. at 68; Blumm, supra n. 3, at 110.
21. Columbia Basin Fish and Wildlife Authority, supra n. 19, at 68.
22. Id.
23. Independent Scientific Group, Return to the River: Restoration of Salmonid Fishes in the
Columbia River Basin Ecosystem Doc. 2000-12 at 312 (Northwest Power Planning Council 2000).
24. Id. at 308 (stating that "salmon managers believed that natural reproduction was inherently
inefficient and wasteful").
25. Blumm, supra n. 3, at I11.
26. Id. By 1880, the "home stream" theory suggested that salmon did not randomly return to a river
by chance, but instead were divided into discrete stocks with unique connections to their "home" rivers.
Scientists in the United States had little or no knowledge of salmon's "homing" ability until the 1930s.
Id.
27. Independent Scientific Group, supra n. 23, at 308.
28. Id. at 306.
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ure to properly monitor and evaluate the efficacy of hatcheries played roles
in the salmon's decline. In 2000, independent scientists of the Northwest
Power Planning Council reported that hatcheries in the Columbia Basin had
not been scientifically evaluated until eighty years after they came into ex-
istence. 29 Arguably, salmon managers did not want to know the real effects
of hatcheries; they were content to make "extravagant and undocumented
claims" perpetuating the idea of hatcheries as the salvation of commercial
salmon harvests.3 °
B. Development of the Columbia for Hydroelectric Power and Hatcheries
as Mitigation (1930s-1980s)
In the 1930s, the era of large-scale dams began in the Columbia Basin,
and the region's reliance on hatcheries intensified. In 1937, Congress au-
thorized construction of the Bonneville Dam approximately 150 miles from
the mouth of the Columbia. 3' Both Congress and the U.S. Commissioner of
Fisheries recognized that Bonneville and other dams on the mainstem of the
Columbia would greatly reduce salmon runs below their already diminished
numbers.32 The federal government nonetheless embraced hatcheries as the
means by which the Northwest could have both salmon and large mainstem
dams for hydropower, irrigation and flood control.
In 1938, Congress passed the Mitchell Act to mitigate the adverse effects
of hydroelectric projects on salmon populations, authorizing funding for
construction and operation of hatcheries. 33 Eight years later, while authoriz-
ing construction of more Columbia Basin dams, Congress amended the
Mitchell Act to authorize a joint federal-state project known as the Lower
Columbia Fishery Development Program, eventually renamed the Colum-
29. Id. at 309.
30. Id. at 310. The statements of George Brown Goode of the U.S. Fish Commission provide an
example of confidence in hatcheries despite the absence of evaluation. In 1883 Brown Goode told the
International Fisheries Exhibition in London, England that salmon fisheries in the Columbia River were
under fish culturists' "complete control." Brown Goode made this statement two years after the only
hatchery supplying the Columbia River had closed because of poor results, due to its proximity to tim-
ber harvesting, mill operations, and dams. Id.; Blumm, supra n. 3, at 110. By 1888, the hatchery on the
Clackamas would reopen. Blumm, supra n. 3, at 110; Independent Scientific Advisory Board, Review of
Artificial Production of Anadromous and Resident Fish in the Columbia River Basin, Part 1: A Scientific
Basis for Columbia River Production Program Doc. 99-4 at 93 (Northwest Power Planning Council
Apr. 1999).
31. U.S. Commissioner of Fisheries report, Sen. Doe. 87, 75th Cong. I" session 60 (1937). Bonne-
ville Dam is the closest mainstem dam to the mouth of Columbia River.
32. Id. (stating "the success of fish protection at Bonneville Dam.. will affect perhaps seventy-five
percent of the total salmon supply of the region").
33. The Mitchell Act initially authorized $500,000 annually for the establishment of the construc-
tion of hatcheries as well as for experiments, stream improvement projects, and "all other activities
necessary for the conservation of fish in the Columbia River Basin in accordance with the law." Mitchell
Act, 16 U.S.C. §§ 755-757 (2000); see generally CRITFC, The Mitchell Act: An Analysis (1981). The
passage of the Mitchell Act is considered by some to be the most influential event in the development of
hatcheries in the Columbia Basin. Columbia Basin Fish and Wildlife Authority, supra n. 19, at 70.
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bia River Fisheries Development Program (CRFDP).34 The CRFDP funded
many still-existing hatcheries, almost all of which are located below Bon-
neville Dam, closest to the mouth of the Columbia River. Hatchery releases
in the lower river benefited commercial fisherman, but did not help tribal
fisherman or other fishermen in Idaho, eastern Washington and eastern
Oregon.35 In the 1950s and 1960s Mitchell Act funds were used to construct
twenty-four hatcheries-twenty-three in Oregon and Washington, and just
one in Idaho. 36 By the mid-1980s, more than ninety-five percent of Mitchell
Act hatchery releases were below the Dalles Dam,37 approximately 50 miles
east of Bonneville Dam, thereby allocating almost all of the benefit of the
hatchery released fish to lower river, primarily non-Indian, commercial
fisherman.
The CRFDP favored the lower portion of the river, which produced
negative consequences for the upper portion. First, it neglected upper river
runs, especially spring and summer chinook, by focusing production on fall
chinook and coho, which generally spawned in the lower river.38 Second,
the release of large amounts of hatchery-reared fish led to enlargement of
ocean fisheries, which inadvertently allowed for more harvest of upriver
stocks, such as summer chinook.39 Both of these negative effects contrib-
uted to a third perverse result: harm to tribal people from uncompensated
loss of salmon-the basis of the ancient Columbia Basin economy and a
fundamental part of many Indian cultures. Decision makers believed situat-
ing hatcheries upriver was economically infeasible because few salmon
would survive passage through the many dams.n° Hatchery managers chose
to locate hatcheries in the lower river, where salmon stood a greater chance
of survival.4' Locating hatcheries in the lower river not only promoted fish
survival, but also yielded political advantage, because it allowed the federal
government to apportion the most fish to its majority constituency-non-
Indians.
C. Hatcheries in the Twenty-First Century: Harvest Production, Off-Site
Mitigation and Conservation of Genetic Diversity
In 1980, Congress passed the Northwest Power Act (NPA), intended to
"protect, mitigate, and enhance the fish and wildlife" 42 of the Columbia
34. 16 U.S.C. § 757; Blumm, supra n. 3, at 1!3.
35. Robert C. Lothrop, The Misplaced Role of Cost-Benefit Analysis in Columbia Basin Fishery
Mitigation, 16 Envtl. L. 517, 523 (1986); Blumm, supra n. 3, at 114.
36. Blumm, supra n. 3, at 114; CRITFC, supra n. 33, at 11.
37. Lothrop, supra n. 35, at 526.
38. Id. at 527.
39. Id.
40. Columbia Basin Fish and Wildlife Authority, supra n. 19, at 70; CR1TFC, supra n. 33, at 11;
Blumm, supra note 3, at 114.
41. Blumm, supra n. 3, at 114.
42. 16 U.S.C. § 839(6)(2000).
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Basin, while assuring the region an efficient and adequate power supply. 43
The statute authorized northwestern states to create the Northwest Power
Planning Council (Council), the interstate compact agency responsible for
implementing the NPA's directives.4" The NPA obligated the Council to
create a restoration plan as part of its responsibility for enhancing and pro-
tecting fish and wildlife.4 5 Although the state plan has not been fully im-
plemented,46 it funds fish and wildlife projects. The Council also provides a
public forum for debating critical issues, and helps increase the scientific• 41
knowledge base through the projects it authorizes.
In the early 1990s, several Columbia Basin salmon populations qualified
for listing under the ESA, adding a layer of protection for salmon and fuel-
ing a "hatchery versus wild salmon" debate. The ESA's goal is to conserve
species diversity, which includes protecting the habitat on which endan-
gered and threatened species depend.48 The ESA requires federal agencies
to consult with NOAA Fisheries and the Secretary of Commerce before
taking any action that might affect listed marine species, including anadro-
mous salmon, or its critical habitat.49 No consultation is necessary if the
action agency concludes no listed species or related critical habitat is likely
to be affected.50 If the agency determines that a listed species may be af-
fected, it then must conduct a biological assessment to ascertain the pro-
posal's likely affect on the species.5' If the biological assessment concludes
the listed species or its critical habitat is likely to be adversely affected, the
Secretary must evaluate the status of the listed species and its habitat, as
well as the effects of the action on the listed species, and issue a written
43. 16 U.S.C. § 839(2)(2000).
44. The Council is comprised of two representatives each from Oregon, Washington, Idaho, and
Montana chosen by the governor of each respective state.
45. 16 U.S.C. § 839(4)(h)(l)(A). The Council's plan is known as the Columbia River Basin Fish
and Wildlife Program. See Northwest Power Planning Council, supra n. 11.
46. The Council is an advisory agency with no enforcement authority; it provides "guidance and
recommendation" to the federal Bonneville Power Administration, the Northwest electric wholesaler
whose power sales exert an enormous influence on Columbia River flows. Northwest Power Planning
Council, supra n. 11, at 8. Depending on environmental conditions, specifically water conditions, in a
given year Bonneville may find it difficult or impossible to fund all of the Council's fish and wildlife
recommendations and still provide the region with the adequate, economical power supply that the NPA
requires. See 16 U.S.C. § 839(2)(2).
47. The NPA directs the Council to solicit recommendations from fish and wildlife agencies and
tribes prior to implementation of measures. 16 U.S.C. § 839(3). An example of how the Council has
contributed to the scientific knowledge is the creation of the Independent Scientific Group. The Inde-
pendent Scientific Group has helped to develop the conceptual framework within which salmon restora-
tion efforts take place.
48. 16U.S.C. §1531(b)(2000);NOAAFisheries, HydroBiOp, supran. 4, at l-1.
49. 16 U.S.C. § 1536(a)(2)(2000). NOAA Fisheries is an agency within the Commerce Depart-
ment. The ESA requires the agency proposing a project must request information from the Secretary of
Commerce regarding whether a listed species is present in the area where the action is proposed to take
place. 16 U.S.C. § 1536(c)(1) (2000).
50. 16 U.S.C. § 1536(a)(3) (2000) (stating that consultation must take place when "the applicant
has reason to believe that an endangered species or a threatened species may be present in the area
affected by his project and that implementation of such action will likely affect such species").
51. 16 U.S.C. § 1536(c)(1); 50C.F.R. § 402.12 (2003).
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formulation of his conclusion, known as a biological opinion (BiOp).52 The
BiOp can conclude the proposed action is likely to jeopardize the continued
existence of a listed species or significantly impair its critical habitat, or
that no jeopardy will result. 53 If the Secretary finds jeopardy is likely, he
generally will supply reasonable and prudent alternatives to mitigate the
harm caused by the proposed action, yet allow it to proceed.54
The ESA defines a vertebrate species as any subspecies or "distinct
population segment." 55 Defining distinct populations among Pacific salmon
can be quite difficult because a certain amount of straying and interbreeding
among fairly isolated groups is normal, and even desirable, in order to
maintain healthy populations.56 In 1991, NOAA Fisheries developed the
evolutionarily significant unit concept to define a "distinct population seg-
ment." Under this policy, to qualify as an evolutionarily significant unit,
and thus as a "species" for ESA purposes, a salmon population must: (1) be
relatively reproductively isolated; and (2) represent an important part of the
evolutionary legacy of the species.57 The evolutionarily significant unit
policy charges fish managers with evaluating and managing the risk of
changes in the genetic composition of a population.58
52. 16 U.S.C. § 1536(a)(2); 50 C.F.R. § 402.14(g)(2)-(4) (2003).
53. 16 U.S.C. § 1536(b)(3)(A). NOAA Fisheries uses a five-step analysis developed in the 1995
BiOp on the federal Columbia River power system operations to determine whether a proposed or
continuing action will jeopardize the continued existence of a listed species. The steps are:
(1) Define the biological requirements and current status of each listed species.
(2) Evaluate the relevance of the environmental baseline to the species' current status.
(3) Determine the effects of the proposed or continuing action on listed species.
(4) Determine whether the species can be expected to survive with an adequate potential
for recovery under the effects of the proposed or continuing action, the effects of the
environmental baseline, and any cumulative effects, and considering measures for
survival and recovery specific to other life stages.
(5) Identify reasonable and prudent alternatives to a proposed or continuing action when
that action is likely to jeopardize the continued existence of a listed species or de-
stroy or adversely modify its critical habitat. Thus, this step is relevant only when the
conclusion of the previously described analysis is that the proposed action would
jeopardize listed species. The reasonable and prudent alternative will have to both
reduce the mortality associated with the proposed action to a level that does not jeop-
ardize the species, and maintain (or restore) essential habitat features so that there is
no adverse modification of designated critical habitat. An analysis to determine the
sufficiency of the reasonable and prudent alternative will be based on the same con-
siderations described above. NOAA Fisheries, Hydro BiOp, supra n. 4, at 1-8 to 1-9.
54. 16 U.S. § 1536(b)(3)(A) (2000).
55. 16 U.S.C. § 1532(16) (2000); Waples, supra n. 2, at v.
56. Blumm, supra n. 3, at 176; Donald E. Campton, Genetic Effects of Hatchery Fish on Wild
Populations of Pacific Salmon and Steelhead: What Do We Really Know? in Uses and Effects of Cul-
tured Fishes in Aquatic Ecosystems 337, 338 (Harold L. Schramm & Robert G. Piper eds., Am. Fisher-
ies Socy. 1995).
57. Waples, supra n. 2, at v.
58. Whiteaker & Talbot, supra n. 9, at 32; see Alsea Valley Alliance v. Evans, 161 F.Supp. 2d 1154
(D. Or. 2001) (holding that NMFS could not include both hatchery and natural fish in the evolutionarily
significant unit but list only the natural fish and invalidating the NMFS Interim Artificial Propagation
policy, which is currently under reconsideration).
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III. SUPPLEMENTATION
A. Framework for the Use of Supplementation
Supplementation has been used successfully to rebuild populations of
many different species, including the greenback trout, Lahontan cutthroat
trout, and the peregrine falcon as well as salmon in other regions, such as
Horse Linto Creek in northern California and the Red River in Idaho.59
Salmon supplementation means stocking hatchery-reared fish in the natural
environment in an attempt to maintain or increase a naturally reproducing
fish population.60 Hatcheries can be used for harvest augmentation, mitiga-
tion of the impacts of the hydroelectric system, restoration, preservation and
conservation, or research.6' When policy makers and fish managers clearly
articulate the purposes of each hatchery on a hatchery-by-hatchery basis,
scientists will be able to tailor their research to produce more accurate sci-
entific data, and fish managers will be able to draw better conclusions about
hatchery efficacy.62
The decision to use supplementation should be made on a case-by-case
basis, and should be based on the status of the salmon population, the status
of the habitat, and management goals. 63 In each sub-basin, fish managers
decide whether to implement a supplementation project after considering
the amount of salmon in a given population and the population's growth
rates.64 Most Columbia Basin fish managers are responsible for existing,
but depressed, populations. However, managers can also use supplementa-
tion in tributaries where salmon populations have been completely elimi-
nated.65 Depending on the condition of the population and the management
66objective, supplementation may or may not be appropriate.
Because scientific knowledge of the benefits of supplementation is lim-
ited, supplementation projects must be closely monitored and evaluated in
an adaptive management format. 67 A major characteristic of adaptive man-
59. CRITFC, supra n. 1, at 5B-15 to 5B-16.
60. Id. at iii; Michael L. Cuenco, Thomas W.H. Backman & Phillip R. Mundy, The Use of Supple-
mentation to Aid in Natural Stock Restoration in Genetic Conservation of Salmonid Fishes, 269, 270
(Joseph G. Cloud & Gary H. Thorgaard eds., Plenum Press 1993); Interview with Chris Beasley, Fish-
ery Scientist, CRITFC (Oct. 21, 2002).
61. Independent Scientific Advisory Board, supra n. 30, at 10-13. Some hatcheries may have
multiple purposes. Supplementation spans restoration and conservation because restoration usually
involves an attempt to increase or restore salmon in areas where there the habitat is underutilized and
conservation is an attempt to preserve a critically small population by a variety of methods, including
captive broodstock propagation. Id. at 14-15.
62. Id. at 9.
63. Cuenco et al., supra n. 60, at 272; Interview, supra n. 60.
64. Cuenco et al., supra n. 60, at 270.
65. Id.
66. For example, a supplementation project would not be appropriate in an area where the goal is
to augment harvest production and a conventional hatchery satisfies the need for harvestable fish.
67. Cuenco et al., supra n. 60, at 276. Adaptive management is a scientific approach to the imple-
mentation of natural resource conservation measures in the face of uncertainty. In an adaptive manage-
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agement is that projects are generally considered experimental, and often
modified through monitoring and evaluation.68 Essential data that must be
collected includes escapement by sex and age, survival estimates for each
life stage, and some form of marking to distinguish supplemented fish from
naturally spawning fish in a way that does not harm them.
69
Even meticulous monitoring, evaluation, and modification of projects in
an adaptive framework, however, cannot eliminate all the possible risks
associated with hatchery-reared/natural fish interactions. Thus, risk assess-
ment is a vital component of supplementation practice.7° When assessing
the risks, it is imperative to ask whether the population is so small that the
risk of extinction is greater than the risk of losing the genetic diversity of
the population. 7' By calculating the risk of no supplementation action, then
calculating and comparing the risks posed by a supplementation hatchery,
fish managers will be in a better position to understand whether supplemen-
tation is appropriate in a given watershed.72
Supplementation projects cannot succeed without adequate available
habitat to provide food, shelter, and spawning grounds for the salmon.73
The habitat must be adequate to support the population through a catastro-
phic natural event, like a flood, drought or earthquake.74 Demographic and
genetic considerations, including sex ratio, age structure, and minimum
effective population size, help calculate the carrying capacity of the habitat,
and ascertain whether it is sufficient to support an increase in the number of
natural spawners.75
No one knows whether fish managers may eventually be able to "turn
off' supplementation hatcheries when the natural populations reach recov-
ery levels, because scientists have little understanding of the complex inter-
relation of the factors causing salmon mortality.76 In some cases, even ade-
quate habitat and a sound supplementation program may not rebuild a natu-
ral population to a sustainable level. Other factors, such as the hydroelectric
system continue to decimate salmon in the Columbia Basin.77 It is impossi-
ble to make a general statement about how long it would take for a given
population to reach the point of recovery, and no longer require supplemen-
tation.
ment framework, projects are implemented as experiments, and closely monitored and evaluated to learn
as much information as possible. Northwest Power Planning Council, supra n. 1I, at A-1.
68. Cuenco et al., supra n. 60, at 275.
69. Id. at 276.
70. Id.
71. CRITFC, supra n. 1, at ix.
72. Cuenco et al., supra n. 60, at 282; Interview, supra n. 60.
73. Cuenco et al., supra n. 60, at 274.
74. Id.
75. Id.
76. Id. at 270-271.
77. Id. at 270-271.
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Supplementation does not demand a fixed approach. Above the main-
stem dams in the Columbia Basin, circumstances probably will dictate em-
ployment of a comprehensive approach to salmon restoration, including
habitat protection and restoration, improved tributary and mainstem dam
passage survival, and improved harvest management allowing escapement
sufficient to seed the good habitat.78 Nevertheless, it is important to remem-
ber that all management strategies must be considered to ensure the most
effective mitigation possible for the harm caused to Columbia Basin salmon
populations.79
B. Appropriate Supplementation Practices
Selecting locally adapted broodstock increases the likelihood that hatch-
ery-reared fish will be able to survive, grow, and reproduce in the natural
environment.80 If no local broodstock exists, or if the number of spawning
salmon is too low, a donor broodstock should be selected from the nearest
population possessing a genetic makeup most comparable to the local popu-
lation.8' Using carefully selected broodstock minimizes the possibility of
adverse effects on the gene pool of a local population, remedying a poor but
unfortunately typical hatchery management technique.
In order to negate the adverse effects previous hatchery management
practices have wrought on genetic diversity and fitness, broodstock should
be collected throughout the entire time of the run and from each age class
represented.82 This method of collection helps to ensure a random sample of
the gene pool.83 Through sensitive broodstock collection alone, a substantial
portion of the effect that conventional hatchery management practices had
on the natural fish populations can be avoided and reversed.
Spawning strategies also can alleviate concern over the possible adverse
genetic effects resulting from supplementation. Breeding individuals too
closely related (inbreeding depression), breeding unrelated or distantly re-
lated individuals (outbreeding depression), and loss of within-population
genetic diversity (genetic drift) may result in the loss of genetic variability
within a population.84 The basic premise of the spawning protocol in sup-
plementation programs is to ensure a sufficiently large breeding population
for each generation to minimize inbreeding depression, outbreeding depres-
sion, and genetic drift.85 In order to ensure an adequate breeding size, a one-
78. Id. at 269.
79. Id.
80. Id. at 274.
81. Id. at 275; Mike Cuenco & Dale McCullough, Doing the Right Thing: Supplementation Sound
Artificial Propagation, 3 Wana Chinook Tymoo 11 (1992).
82. Cuenco et al., supra n. 60, at 279.
83. Id.
84. Id. at 283-285. For a more detailed discussion of possible genetic risks of supplementation, see
infra sec. IV A.
85. Id. at 278.
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to-one male to female ratio is employed whenever possible in order to mate
same-age males and females, as typically occurs in nature, and to occasion-
ally mix jack sperm with the eggs.86 By employing these practices, every
individual has an equal probability of successful reproduction. 87 All mem-
bers of the founding broodstock should have an equal chance to contribute
to the population in order to minimize inbreeding depression and genetic
drift.88 Although no number represents the effective breeding size for all
populations, supplementation projects can minimize the risk that the loss of
population genetic diversity will occur by selecting broodstock that ade-
quately represents the natural population.89
Good rearing strategies promote survival of hatchery-reared fish after
their release into the natural environment. 90 The basic premise for rearing
fish in the hatchery is to mimic the natural environment as closely as possi-
ble, considering elements such as water temperature, feeding techniques,
and population density. 91 Although not always possible in every hatchery,
using water from the river where the fish will be released limits stress and
facilitates adaptation to the natural environment.92 Providing earthen, gravel
raceways, rather than concrete, also can help reduce stress. 93 Limiting rear-
ing density can prevent overcrowding in the hatchery, which is a cause of
disease, stress, and interference with territorial behaviors necessary for ad-
aptation to the natural environment.94 By mimicking natural conditions,
juvenile hatchery-reared fish have a better chance of learning survival tech-
niques that will help them survive in the wild and return to spawn.
Both the natural and the hatchery-reared portions of a population may be
harmed by release into the natural environment, because of increased com-
petition for food and increased exposure to predation and pathogens.96
Managers must consider the quantity of hatchery-reared fish released, their
size and age at time of release, and their acclimation to the natural envi-
ronment.97 The number of salmon released in a tributary should not exceed
its carrying capacity, based on available habitat, or the hatchery-reared fish
could swamp the naturally spawning fish.98 Quantity is also relevant to the
86. Cuenco & McCullough, supra n. 81, at 11; Fred W. Allendorf & Nils Ryman, Genetic Man-
agement of Hatchery Stocks in Population Genetics and Fishery Management 141, 149 (Nils Ryman &
Fred Utter eds., U. of Wash. 1987) (stating that the "ideal population is one that has a 1:1 sex ratio").
87. Allendorf & Ryman, supra n. 86, at 149.
88. Id.
89. Cuenco et al., supra n. 60, at 284.
90. Id. at 279.
91. Id.
92. Id. at 280.
93. Id. at 279.
94. Id.
95. Id.
96. Id. at 280-281.
97. Id.
98. Id. at 280.
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dispersal strategy. 99 Past hatchery programs often released all the fish at a
single location.'0° If too many fish are dispersed at a single release point,
the hatchery-reared fish, which are usually larger than their natural counter-
parts, can increase the mortality of the natural fish through predation, at-
traction of avian predators, and competition for food.'"' The size of the
hatchery-reared fish at release time should be comparable to the natural fish
for the same ecological interaction reasons.
The stage of life at which the fish are stocked and released can affect
homing ability.'0 2 Juvenile salmon learn distinctive chemical traits from
their natal streams that allow them to remember how to return to spawn.
The imprinting process can be adversely affected if the juvenile salmon are
released after the period of smoltification, 0 3 when biologists believe im-
printing is most intense.' ° 4 If natural conditions cannot be re-created ade-
quately during the rearing period, techniques to acclimate the hatchery fish
to the natural environment can help minimize stress resulting from the
change of environment. 0 5 Hatchery-reared fish incurring stress from envi-
ronmental changes suffer increased mortality, or impairment of the ability
to adapt to the natural environment, which can last for several weeks.1
0 6
The basic principles of supplementation do not appear controversial;
common sense should indicate most of the techniques involved in supple-
mentation allow for healthier fish better adapted to the natural environment.
To some extent, supplementation can represent the evolution of artificial
propagation, because changes in hatchery technology suggested by propo-
nents of supplementation, including control of water temperature and better
disease prevention, are already being made in conventional hatcheries.
107
However, the idea of using progressive artificial production strategies to
increase naturally reproducing fish populations remains controversial.
99. Id. at 281.
100. Id.; C.R. Steward & T.C. Bjomn, Analysis of Salmon and Steelhead Supplementation with
Hatchery Fish. Part 2: A Synthesis of Published Literature, Technical Rpt. 901, at 37 (Bonneville Power
Admin. 1990).
101. Cuencoetal.,supran.60,at281.
102. Hatchery salmon do not have to be released as fry or smolts. Adult salmon that return to the
hatchery can be used for out-planting or natural spawning. CRITFC, Restoration & Supplementation
Programs (unpublished memo on file with author).
103. Smoltification is a physiological process juvenile salmon undergo to prepare for migration and
adaptation to the ocean environment.
104. Cuenco et al., supra n. 60, at 280.
105. ld. at 281.
106. Id.
107. Independent Scientific Advisory Board, supra n. 30, at 63.
[Vol. 24
WHAT WOULD THE SALMON SAY?
IV. SALMON GENETICS AND SCIENTIFIC UNCERTAINTY: ADDRESSING THE
RISKS ASSOCIATED WITH SUPPLEMENTATION
A. Identification of the Basic Risks
The potential risks associated with hatchery-reared/natural fish interac-
tions have been widely documented, but there is not enough empirical evi-
dence to support the conclusion that hatchery-reared fish inevitably have an
adverse effect on natural fish. 0 8 Nonetheless, a description of the deleteri-
ous effects hatchery management practices and hatchery-reared fish may
have on natural fish illustrates the concerns policymakers face when con-
templating the use of supplementation. Hatchery-reared salmon may ad-
versely affect natural salmon populations through genetic interactions (in-
terbreeding), ecological interactions, and management-related selection, as
well as by mining the natural population for broodstock and masking its
true status. °9 These factors could cause: (1) extinction; (2) hybridization or
loss of between-population genetic diversity; (3) genetic drift or loss of
within-population genetic diversity; and (4) domestication and manage-
ment-related artificial selection." 0 There are different ways to categorize
the risks,"' but the bottom line is that without proper precautions, hatchery-
reared fish may increase the mortality of natural fish.
Hatchery-reared fish may directly affect the gene pool of natural fish
populations when they stray and interbreed." 12 As two populations inter-
breed, the genetic diversity within the hybrid population increases, but a
single more homogeneous population replaces two relatively distinct popu-
lations. 3 Hybridization may also result in outbreeding depression, the de-
cline in fitness of the hybridized population. 14 The more distinct gene
pools are, the more likely a decline in the fitness of the hybridized popula-
108. See generally Miller et al., supra n. 3, at pts. 1-2; Whiteaker & Talbot, supra n. 9.
109. NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-154.
110. Craig A. Busack & Kenneth P. Currens, Genetic Risks and Hazards in Hatchery Operations:
Fundamental Concepts and Issues in Uses and Effects of Cultured Fishes in Aquatic Ecosystems 71
(Harold L. Schramm & Robert G. Piper eds., Am. Fisheries Socy. 1995); Jim Lichatowich & Bruce
Watson, Use of Artificial Propagation and Supplementation for Rebuilding Salmon Stocks Listed under
the Endangered Species Act: Recovery Issues for Threatened and Endangered Snake River Salmon,
Technical Rpt. 5 at 14-16 (Bonneville Power Admin. June 1993).
Ill. To compare definitions, see Regional Assessment of Supplementation Project, Supplementation
in the Columbia Basin Pt. I: RASP Summary Rpt. Series 40 (Bonneville Power Admin. May 1992).
112. Waples, supra n. 9, at 125. Straying is a natural process that is almost as likely in natural fish
as it is in hatchery fish. Campton, supra n. 56, at 338. However, traditional hatchery management pro-
moted interbreeding of hatchery-reared and natural fish genetically adapted to different local environ-
ments because stock transfers took place over long distances. The salmon stocks identifiable today are a
result of this hatchery management technique.
113. Columbia Basin Fish and Wildlife Authority, Integrated System Plan for Salmon and Steelhead
Production in the Columbia River Basin 213 (June 1, 1991).
114. Waples, supra n. 9, at 125; Keith Nelson & Michael Sould, Genetical Conservation of Ex-
ploited Fishes in Population Genetics and Fishery Management, 345, 360-361 (Nils Ryman & Fred
Utter eds., U. of Wash. Press 1987).
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tion will eventually occur."15 Reduction of between-population diversity is
troublesome because, theoretically, the single, mixed population contains
less "evolutionary potential."' 6 The broader the genetic diversity, the
greater resistance the population as a whole will have to cataclysmic events
or other environmental changes."
7
Artificial selection within a hatchery-reared stock may affect natural fish
adversely by magnifying any resulting hybridization between two salmon
populations.' 18 Artificial selection occurs either through domestication (the
inadvertent selection for hatchery-reared fish that best adapt to the hatchery
environment) or when the hatchery managers select fish based on character-
istics they want to encourage. 1 9 Scientific data is unclear as to whether
domestication actually occurs in hatcheries. 20 If domestication does in fact
occur, hatcheries may promote the survival of individuals that better toler-
ate crowding, learn to swim toward artificial feeders at the right time, and
out-compete other fish for food pellets.' 2' The characteristics that make a
fish successful in a conventional hatchery setting are unlikely to make that
fish successful in the wild, so the fish that adapt well to the hatchery envi-
ronment may not survive in great percentages in the natural environment.
Intentional artificial selection occurs when hatchery managers choose
fish based on certain characteristics they want to encourage, such as large
size and run timing. 22 This is a problem because characteristics like size
and run timing are not fitness related. 23 A fish's large size or early-season
return to the river does not render its offspring more able to survive in the
natural environment. However, proper management can address this prob-
lem. Manipulation of run timing, for example, can be reversed through use
of appropriate rearing and releasing strategies. 1
24
Genetic drift and inbreeding are two sources of within-population loss of
genetic diversity. 25 Genetic drift is the random change in gene frequency
that occurs in small populations resulting in the elimination or fixation of
certain gene combinations within the population, thereby reducing the ex-
115. One interesting aspect of hybridization is that it can actually increase the fitness of the within-
population diversity of each of the two hybridized populations if the two gene pools are not too differ-
ent. This phenomenon is known as heterosis, or hybrid vigor. Waples, supra n. 9, at 125.
116. Id.
117. Id.
118. Id. at 124.
119. Michael L. Goodman, Preserving the Genetic Diversity of Salmonid Stocks, 20 Envtl. L. 111,
127 (1990).
120. Campton, supra n. 56, at 341 (stating that "fish geneticists and salmon biologists have won-
dered for many years whether domestication selection can occur to any detectable or significant extent
in hatchery populations of anadromous salmonid fish").
121. Goodman, supran. 119, at 128.
122. Id.
123. Id. at 129.
124. See supra sec. III B.
125. Busack & Currens, supra n. 110, at 72.
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pression of beneficial characteristics. 126 Genetic drift is more likely to occur
within hatchery populations than natural ones because it is associated with
small breeding populations. 17 However, genetic drift can also occur within
a natural population that contains too few individuals. 28 Inbreeding is mat-
ing of closely related individuals, resulting in the expression of recessive
gene characteristics that are not beneficial to survival in the natural envi-
ronment. 29 Although the number of individuals needed to avoid genetic
drift and inbreeding varies, the concept of effective population size facili-
tates evaluation of the potential for loss of within-population genetic diver-
sity in hatchery programs, and helps to minimize it. 30
Hatchery-reared fish can have an adverse effect on natural fish popula-
tions through interaction in the natural environment. Placing a large number
of hatchery-reared fish into a given area can result in increased competition
for food, produce greater exposure to predation, encourage disease, and
lead to over-harvest of mixed stock fisheries.' 3' Overcrowding is a man-
agement-related effect because the quantity and placement of releases are
controllable variables.
B. What Does the Scientific Literature Really Say about Supplementation?
Credible scientific information exists on both sides of the debate over
dangers posed by hatchery-reared/natural fish interactions. 32 Tribal sup-
plementation projects have been successful at spawning hatchery-reared
fish in the natural environment in a number of different watersheds, includ-
ing the Umatilla River in Oregon, the Clearwater River in Idaho, and the
Wenatchee, Yakama, and Methow Rivers in Washington. '33 While tribal
success stories are encouraging to those who want to see naturally spawn-
ing salmon populations increase, the scientific understanding of the per-
formance of hatchery-reared salmon and their progeny in the wild remains
poor. 1
34
126. J.J. Hard, R.P. Jones, Jr., M.R. Delarm & R.S. Waples, Pacific Salmon And Artificial Propaga-
tion Under The Endangered Species Act, Technical Memo. NMFS-NWFSC-2 at 41 (Dept. of Com. Oct.
1992); National Research Council, Science and the Endangered Species Act 127 (Natil. Acad. Press
1995).
127. Independent Scientific Group, supra n. 23, at 323.
128. Id.
129. Busack & Currens, supra n. 110, at 72.
130. Id.
131. Id.; Independent Scientific Group, supra n. 23, at 324.
132. Whiteaker & Talbot, supra n. 9, at 59.
133. Mike O'Bryant, Columbia Basin Bulletin, Hatchery Fish Play a Big Part in Hanford Reach
Spawning,
<http://znetprime.znetsolutions.com/cbb.nsf/18adcObbIcffO3ec88256815005bc8l8/83bdb84565
ee777888256c2c00797ec0?OpenDocument> (accessed November 6, 2002).
134. Danielle F. Evenson, Douglas R. Hatch & Adrd J. Talbot, Hatchery Contribution to a Natural
Population of Chinook in the Hanford Reach of the Columbia River, Washington in Hatchery Reform:
The Science and the Practice 94 (Ernie Brannon & Don MacKinlay eds., Am. Fisheries Socy. 2002).
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In 1990, the Bonneville Power Administration funded a report, fre-
quently cited by opponents of supplementation for its conclusion that sup-
plementation projects have not been successful. 135 The authors of the report
reviewed 316 hatchery projects, and concluded that only twenty-five of the
316 projects successfully supplemented existing runs. 136 However, the au-
thors also state only twenty-six of the 316 projects reviewed were supple-
mentation projects. 137 A reader can deduce from these two statements that
twenty-five of twenty-six supplementation projects succeeded. The authors
conceded that many more projects achieved returning adult fish, although
the fish did not necessarily spawn naturally. 138 The second part of the same
report found no study measured the fitness of hatchery-reared/natural
(mixed origin) progeny over numerous generations. 139 It is impossible to
state with certainty that the offspring of a hatchery-reared and natural pair
are less fit to survive than natural fish. In fact, studies undertaken over the
past thirty years suggest mixed origin progeny may perform even better in
the wild than "pure-bred" natural fish.
140
Since 1990, the science of artificial propagation has advanced as numer-
ous studies have detected phenotypic' 4' differences between hatchery-
reared and natural fish.142 Detecting physical differences, though, is very
different from detecting actual harm to natural populations caused by
hatchery-reared/natural interactions. 143 Few studies have drawn an inference
about the effects hatchery-reared fish have on natural populations. 144 Tribal
scientists recently conducted a review of the scientific literature on artificial
propagation and concluded no studies have demonstrated that the release of
hatchery-reared salmon into the wild reduces the fitness of a natural salmon
population. 145 Despite myriad studies, supplementation remains an experi-
mental technology, which presents benefits and risks we do not fully under-
stand.
146
Contributing to the uncertainty is confusion between biological and
managerial factors negatively affecting salmon, which is widespread in
scientific as well as popular literature. 147 Scientific literature actually shows
135. See generally Miller et al., supra n. 3.
136. Id. at iii.
137. Id. at 4. The authors defined supplementation as "planting all life stages of hatchery fish to
enhance wild/natural stocks of anadromous salmonids." Id. at I.
138. Id. at iii.
139. Steward and Bjomn, supra n. 100, at 25.
140. Cuenco et al., supra n. 60, at 283.
141. Phenotypic is defined as, "Pertaining to the visible or otherwise measurable physical character-
istics of an organism." CRITFC, supra n. I, at Glossary.
142. See generally Whiteaker & Talbot, supra n. 9.
143. Id. at 60 (stating "the critical question is whether releasing hatchery fish into the wild will
actually harm wild fish").
144. Id. at 3.
145. Id.
146. Independent Scientific Advisory Board, supra n. 30, at iii (1999); Blumm, supra n. 3, at 109.
147. Campton, supra n. 56, at 338.
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that a substantial portion of the potential adverse effects of hatchery rearing
of salmon, genetic and otherwise, are under management control.148 If a
general conclusion can be drawn from the scientific data, it is that hatchery
management techniques can be better employed to prepare hatchery-reared
fish for the natural environment, while minimizing the theoretical risks
posed by hatchery-reared/natural fish interactions. 1
49
V. THE RESTORATION PLANS AND SUPPLEMENTATION
Construed collectively, the Columbia Basin Fish and Wildlife Program
(Program), the 2000 Federal Columbia River Power System Biological
Opinion (BiOp), and their related policy advisory documents 50 reveal con-
siderable inconsistency in the federal approach to artificial propagation and
supplementation. The Bonneville Power Administration, the Bureau of Rec-
lamation, and the Corps of Engineers (collectively, the action agencies), as
well as NOAA Fisheries, needed hatchery reform to justify continuation of
the federal hydroelectric operations status quo in the BiOp. In the Program,
the Northwest Power Planning Council (Council) expressed skepticism
about the effectiveness of supplementation in rebuilding populations. 5
A. The Columbia Basin Fish and Wildlife Program 152
The Council is responsible for the protection and enhancement of fish
and wildlife and their habitat while assuring the region an adequate, reliable
energy supply. 153 Through its Program,154 the Council directs Bonneville's
funding for fish and wildlife projects. 55
148. Id. at 348; Whiteaker & Talbot, supra n. 9, at 59.
149. Whiteaker & Talbot, supra n. 9, at 59.
150. The BiOp is linked to other federal policy advisory documents, including the Final Basinwide
Salmon Recovery Strategy. Federal Caucus, Final Basinwide Salmon Recover Strategy, vol. I at I I
(Fed. Caucus Dec. 2000); Michael C. Blumm & Melissa Powers, Avoiding Dam Breaching through Off-
Site Mitigation: NMFS's 2000 Biological Opinion on Columbia Basin Hydroelectric Operations 32
Envtl. L. 241, 267 (2002). The agencies comprising the Federal Caucus are: the Army Corps of Engi-
neers, Bonneville Power Administration, Bureau of Indian Affairs, Bureau of Land Management, Bu-
reau of Reclamation, Environmental Protection Agency, Fish and Wildlife Service, Forest Service, and
NOAA Fisheries. See Federal Caucus, vol. I. NOAA Fisheries believes that the implementation of
measures consistent with both the BiOp and the Basinwide Recovery Strategy is sufficient to not only
avoid jeopardy to a listed species, but to enable recovery. NOAA Fisheries, Hydro BiOp, supra n. 4, at
9-1. To what extent the measures and principles called for in the Basinwide Recovery Strategy will be
implemented is unclear because the action agencies recognize that it is neither a binding nor a regulatory
document. Id. at 2-10.
15 1. Northwest Power Planning Council, supra n. II, at 22 (stating that "the critical issue
is.. whether artificial production activities can play a role in providing significant harvest opportunities
throughout the basin while also acting to protect and even rebuild naturally spawning populations").
152. The Program sets out a general conceptual framework for Columbia River fish and wildlife
enhancement and protection, including scientific principles, biological objectives, and management
strategies to guide planning and implementation of measures in the areas of hatcheries, habitat, harvest,
and hydropower operations (the "AII-H" concept). See generally Northwest Power Planning Council,
supra n. 1I. The term "All-H" is used to refer to the four major actions affecting salmon survival: hy-
dropower, habitat, harvest, and hatcheries.
153. 16 U.S.C. § 839(2), (6).
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In the Program, the Council recognized a role for supplementation in the
rebuilding of natural runs, providing it did not harm natural fish and was
consistent with a "habitat-first" approach. 56 This means that for artificial
production to contribute to the conservation or restoration of natural salmon
runs, the condition of the habitat must be protected or improved. However,
the Council relies heavily on local entities, such as county conservation
districts and tribes, to develop sub-basin plans and to determine specific
measures to implement at the sub-basin level, which then will be incorpo-
rated into the Program.157 The Council left the decision whether to use sup-
plementation, in conjunction with habitat restoration, to sub-basin plan-
ners. 158
The Council recognized that artificial production may be used for a vari-
ety of purposes, but must be implemented in a way that allows periodic
evaluation of benefits and risks. 159 Adaptive management, the monitoring,
evaluation, and modification of projects viewed as ongoing experiments can
address scientific uncertainties and improve hatchery survival while mini-
mizing the adverse impact on naturally spawning fish. 6° The Council real-
ized that artificial production is inevitable in areas where habitat has been
permanently lost due to hydroelectric development,' 6 ' but that coordination
154. 16 U.S.C. § 839(4) (2000). The Council is currently amending the Program. The 2002 Draft
Amendments rarely mention hatcheries because the amendments deal only with the mainstem, and the
Council's position is that decisions on the use hatcheries must be made at the sub-basin level. The
Program discusses hatchery fish terms of their viability as part of natural populations. The amendments
state that hatchery populations that contribute to the rebuilding of natural populations should be pro-
tected and supported. Northwest Power Planning Council, Draft Mainstem Amendment to the Columbia
River Fish and Wildlife Program, Doc. 2002-16 at 19 (Oct. 2002).
155. 16 U.S.C. § 839(4)(h)(10)(A) (stating, "[tihe Administrator shall use the Bonneville Power
Administration fund and the authorities available to the Administrator under this chapter and other laws
administered by the Administrator to protect, mitigate, and enhance fish and wildlife to the extent af-
fected by the development and operation of any hydroelectric project of the Columbia River and its
tributaries in a manner consistent with the plan, if in existence, the program adopted by the Council
under this subsection, and the purposes of this chapter. Expenditures of the Administrator pursuant to
this paragraph shall be in addition to, not in lieu of, other expenditures authorized or required from other
entities under other agreements or provisions of law"); Northwest Power Planning Council, supra n. 11,
at 8 (stating that "the Council provides guidance and recommendations on hundreds of millions of
dollars per year of Bonneville Power Administration revenues to mitigate the impact of hydropower on
fish and wildlife").
156. Northwest Power Planning Council, supra n. 11, at 13, 23.
157. /d. at 7.
158. As of February 7, 2003, only one final draft sub-basin management plan has been submitted to
the Council. The plan is for the Clearwater sub-basin in Idaho. The Nez Perce Tribe is the lead entity in
the Clearwater sub-basin. Implicit in the strategy relating to artificial production is that hatchery-reared
fish can adapt and return to spawn in the natural environment. Clearwater Policy Advisory Comm.,
Final Draft Clearwater Sub-basin Management Plan <http://www.ecovista.ws/project-files/Clear-
waterAssessment/clearwatermplan-finaldraft.doc> at II (accessed Feb. 17, 2003) (stating that hatch-
ery strategies should be continued or developed to support fisheries, increase natural production, and
rebuild, reintroduce, and conduct research) (emphasis added).
159. Northwest Power Planning Council, supra n. 1I, at 13.
160. Id. at 14.
161. Id.
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of all activities in an adaptive management framework is necessary to re-
verse the salmon's decline. 1
62
It is unclear how Bonneville and the other federal agencies will allocate
funding for supplementation projects. Under the current 2003 Memoran-
dum of Agreement, Bonneville provided $127 million annually for direct
funding of the Council's program, with most of the money going to habitat
projects and artificial production.163 In fiscal year 2000, production occu-
pied twenty-seven percent of Bonneville's fish and wildlife budget, or
roughly $31 million.164 Habitat restoration and protection projects took a
slightly larger portion at around twenty-nine percent, or $33 million. 65
Bonneville does fund some supplementation hatcheries, including the new
Nez Perce Tribal Hatchery in Idaho and the Yakama Fisheries Project at
Cle Elum, Washington. In 2003, the expected annual cost of operations for
the Nez Perce Tribal Hatchery was $4.025 million, of which $3.2 million
was designated for the Yakama project.166
Not all hatcheries in the basin have properly assessed their goals and ob-
jectives, and the allocation of future funds remains uncertain.' 67 However,
as the Program, the BiOp, and the supplementary documents indicate,
hatchery reform may finally be underway. 
68
B. The 2000 Federal Columbia River Power System Biological
Opinion (Biop)
In the BiOp, NOAA Fisheries evaluated the operations of the action
agencies and considered the effects of the hydroelectric system on twelve
listed Columbia Basin salmonids.' 69 The BiOp recognized the interdepend-
162. Id.
163. Northwest Power Planning Council, Second Annual Report to the Northwest Governors on
Expenditures of the Bonneville Power Administration to Implement the Columbia River Basin Fish and
Wildlife Program of the Northwest Power Planning Council, Doc. 2002-13 at 7 (Sept. 2002). The
Memorandum of Agreement was negotiated between the action agencies, U.S. Fish and Wildlife Ser-
vice, NOAA Fisheries, the Council, and the Columbia Basin tribes and fixed Bonneville's spending for
fish and wildlife measures through 2001. Id.
164. Id. at 8.
165. Id.
166. Northwest Power Planning Council, Fiscal Year 2002 Annual Report to Congress, Doc. 2003-
01 at 26 (Jan. 2003); Independent Economic Analysis Board, Artificial Production Review - Economic
Analysis Phase I pt. II at 12, 18 <http://www.nwcouncil.org/library/ieab/ieab2002-l.htm> (accessed
July 9, 2002).
167. Northwest Power Planning Council, Artificial Production Review and Evaluation,
<http://www.nwcouncil.org/fw/apre/about.htm> (accessed Nov. 15, 2002) (stating that "the purpose of
many artificial [production] programs in the basin is currently unclear").
168. NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-151 to 9-155; Bureau of Reclamation, U.S.
Army Corps of Engineers, & Bonneville Power Administration, Final Endangered Species Act
2003/2003-2007 Implementation Plan for the Federal Columbia River Power System, at 78-79 (Sept.
2002). The BiOp implementation plan is the action agencies' effort to provide a conceptual and manage-
rial framework for the implementation of the measures called for in the BiOp. Id. at 9-23.
169. The twelve stocks, with their status and date of listing, are: Snake River sockeye (1991) (en-
dangered); Snake River spring/summer (1992) (threatened); Snake River fall chinook (1992) (threat-
ened); Snake River steelhead (1997) (threatened); Upper Columbia steelhead (1997) (endangered);
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ence of all the factors adversely affecting salmon and that change in the
hydropower system operations alone will not be enough to avoid jeopardy
to listed salmon species.170 NOAA Fisheries ultimately concluded that con-
tinuing operations of the hydroelectric system for the long-term would "ap-
preciably reduce the likelihood of survival and recovery" of eight of the
twelve listed stocks.17' The agency thus specified a series of 199 actions
comprising a reasonable and prudent alternative (RPA) necessary to avoid a
jeopardy finding.172 Many of the RPA's are "off-site" mitigation meas-
ures-they generally require hatchery reform and habitat restoration, but
not modification of hydroelectric system practices. 1
73
Measures to identify places where the action agencies can fund and im-
plement hatchery reform make up a set of RPA's that could lead to more
supplementation practices in the Columbia Basin. 174 NOAA Fisheries pro-
vided a "menu" of potential reforms, including discontinuing interbasin
stock transfers, using locally adapted stocks when available, designing
hatcheries to mimic natural incubation and rearing conditions, and design-
ing acclimation and release facilities to improve homing. 75 All these poten-
tial reforms would make conventional hatcheries look more like supple-
mentation hatcheries, by implementing techniques that allow hatchery-
reared fish to better adapt to the natural environment. However, before re-
forms can be implemented, Bonneville must fund the development of
hatchery and genetic management plans. 176 The RPA required every hatch-
Lower Columbia steelhead (1998) (threatened); Middle Columbia steelhead (1999) (threatened); Lower
Columbia chinook (1999) (threatened); Upper Columbia spring chinook (1999) (endangered); Upper
Willamette steelhead (1999) (threatened); Upper Willamette chinook (1999) (threatened); Columbia
River chum (1999) (threatened). NOAA Fisheries, Hydro BiOp, supra n. 4, at 1-6.
170. Blumm & Powers, supra n. 151, at 260. While recognition of the interrelation of the factors
that contribute to salmon mortality may help the action agencies to evade their duty to mitigate for the
adverse effects the hydroelectric system has on salmon, NOAA Fisheries correctly asserted that adjust-
ment of the practices of only one cause of mortality will not be sufficient to protect salmon. NOAA
Fisheries, Hydro BiOp, supra n. 4, at 9-2 (stating that "offsite mitigation for habitat, hatcheries, and
harvest is needed to avoid jeopardy").
17 I. Id. at 8-3 to 8-26. The four ESU's found not to be seriously at risk from current hydro opera-
tions were the Lower Columbia steelhead, Upper Willamette steelhead, Lower Columbia chinook, and
Upper Willamette chinook.
172. NOAA Fisheries lists 199 individual actions that fall under the rubric of reasonable and prudent
alternatives. These actions range from planning measures and evaluation of existing practices to imple-
mentation of new marking practices. NOAA Fisheries, Hydro BiOp, supra n. 4, at F-3 to F-24.
173. Id. at 9-I to 9-285.
174. This is interesting because in 1999 NOAA Fisheries issued a BiOp that found several hatchery
operations to pose jeopardy to salmon. See NOAA Fisheries, Hatcher. BiOp, supra n. 4.
175. NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-154 to 9-155; Bureau of Reclamation et al.,
supra n. 169, at 78 (stating that, "hatchery reforms may take many forms, including but not limited to,
changes in broodstock selection, rearing practices, and release strategies"). The action agencies released
their first one- and five-year plan for implementing the measures called for in the 2000 BiOp in October
2002. The BiOp implementation plan contains the most recent, detailed statement from the action agen-
cies on how they intend to use artificial production strategies to avoid jeopardizing the existence of
Columbia Basin salmon.
176. Blumm & Powers, supra n. 151, at 264.
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ery to have a hatchery and genetic management plan (HGMP), 77 which
must identify the facility's purpose and goals, relate the facility's operations
to a list of potential reform measures, and incorporate monitoring and
evaluation.
78
The Program and the BiOp evince the federal effort to improve artificial
production facilities in the Columbia Basin, thereby avoiding egregious
harm to listed salmon species. 179 However, it is uncertain whether the ac-
tions called for in the BiOp or the program will result in more natural, effi-
cient hatcheries that contribute salmon to the naturally spawning population
because the action agencies have not chosen which reforms to imple-
ment.180 The action agencies do not have to do much to comply with the
BiOp, as it commits them to little more than an information gathering proc-
ess. 18  It remains unclear how long action agencies will take to actually
implement hatchery reform measures, and if hatchery reform will occur in
time to conserve and restore naturally spawning salmon runs.
VI. THE TRIBAL POSITION ON SUPPLEMENTATION AND SALMON
RESTORATION
Several Columbia Basin Tribes have treaty-reserved rights to take up to
half of all of the harvestable fish that pass by their usual and accustomed
fishing places. 182 Salmon have been the centerpieces of many tribal cultures
for tens of thousands of years, and to this day supply the preferred liveli-
hood of many tribal members. 83 Treaty fishing rights mean much more to
the tribes than the right to dip their nets into an empty river.' 84 In defending
their treaty rights, the tribes have developed an official position on salmon
restoration.
177. Id.; NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-156.
178. Blumm & Powers, supra n. 151, at 264; NOAA Fisheries, Hvdro BiOp, supra n. 4, at 9-155;
Federal Caucus, supra n. 151, at 57; Bureau of Reclamation et al., supra n. 169, at 78.
179. See NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-151 (stating that "the overarching goal of
the reforms described here is to reduce or eliminate adverse genetic, ecological, and management effects
of artificial production on natural production while retaining and enhancing the potential of hatcheries to
contribute to basinwide objectives for conservation and recovery").
180. Blumm & Powers, supra n. 15 1, at 253 (stating that "it is unclear what concrete actions might
result from the RPA's numerous studies, evaluations, reports, and requests for funding").
181. Id. (stating that the "RPA specified relatively few operational changes to the dams, and those
changes it did call for were often technical in nature").
182. The tribes' right to have salmon for cultural, ceremonial, and subsistence purposes has been
validated by federal courts all the way up to the United States Supreme Court. See Washington v. Wash-
ington State Commercial Passenger Fishing Vessel Assn., 443 U.S. 658 (1979) (tribes have the right to
take up to half of harvestable salmon); Settler v. Lameer, 507 F.2d 231 (9th Cir. 1974) (tribes as co-
managers of the fishery resource) for a sample of some of the important decisions handed down on
Columbia Basin Indian treaty fishing rights. See Blumm, supra n. 3, chs. 4, 12.
183. See CRITFC, supra n. I, at 2-1 to 2-12, for a more thorough treatment of the importance of
salmon to the Columbia Basin tribes.
184. Washington, 443 U.S. at 679; CRITFC, Comments on the Draft Federal Columbia River Power
System Biological Opinion & the All-H Paper 2 (Oct. 17, 2000).
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A. Wy-Kan-Ush-Mi Wa-Kish-Wit (The Spirit of the Salmon)
In 1995, the Columbia River Inter-Tribal Fish Commission (CRITFC)
approved the tribal restoration plan, Wy-Kan-Ush-Mi Wa-Kish-Wit (The
Spirit of the Salmon). 85 The tribal plan, like the Council's program and the
BiOp, focuses not only on restoring and protecting naturally reproducing
salmon runs but also on restoring and protecting habitat.
86
The tribal plan emphasizes honoring treaty rights in full, meaning the
tribes should be able to take fish at all of their usual and accustomed fishing
places. 87 Of course, there must be salmon in the rivers for this to occur.
The tribal plan stresses the importance of using an adaptive management
framework to provide fish managers with the flexibility to use all manage-
ment tools, even experimental ones, in the face of scientific uncertainty. 
88
The Spirit of the Salmon goes beyond the other plans in many respects.
The tribes see salmon restoration efforts taking place piecemeal, while the
underlying causes of environmental degradation persist and worsen. As a
result, the tribes propose a holistic, "gravel-to-gravel" salmon management
system. 89 The "gravel-to-gravel" approach means managers must address
all parts of the salmon's life history, including tributaries, mainstem, estu-
ary, and ocean, and their accompanying habitats when formulating restora-
tion projects.'9°
The Spirit of the Salmon emphasizes a flexible, "gravel-to-gravel" ap-
proach by integrating it into an adaptive management framework.' 9' Adap-
tive management, as expressed by the tribes, is the idea that, through care-
ful monitoring and evaluation of ongoing projects, fish managers can learn
what the consequences of those actions and, then make the necessary ad-
justments. The flexibility of the adaptive management concept eases mana-
gerial dependence on science by allowing managers to undertake actions
even when their full consequences may not be known. 92 The tribes see
their technical recommendations as "testable hypothesis,"' 193 with fish man-
agers possessing the flexibility to make changes as empirical data suggests.
185. Wy-Kan-Ush-Mi Wa-Kish-Wit is divided into two volumes, the first deals with the institutional
and technical recommendations of the tribes that illustrate many of the problems with salmon restoration
efforts. The second volume presents sub-basin plans for twenty-three major watersheds above Bonne-
ville Dam with goals and actions to be taken in each one. CRITFC, supra n. I, at vi.
186. Id. at 5B-I to 5B-14.
187. Id. at4-1 to4-2.
188. Id. at 5B-1.
189. Id. at iv.
190. Id.
191. Id.
192. Id.
193. CRITFC, Wy-Kan-Us-Mi Wa-Kish-Wit Executive Summary: Goals & Objectives - Basic Prin-
ciples (1995).
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B. Supplementation and the Evolutionarily Significant Unit
The tribes' restoration plan asked NOAA Fisheries to reevaluate the evo-
lutionarily significant unit and its method of assigning value to salmon.
94
The tribes asserted the evolutionarily significant unit concept was flawed
because it was based on the argument "that a salmon population's fitness is
reduced by interbreeding with hatchery-reared salmon, even when the
broodstock for the hatchery-reared salmon came from the same or an ad-
joining population."1 95 The evolutionarily significant unit requires manag-
ers to segregate generally indistinguishable salmon within the same tribu-
tary. Further, heavy emphasis on reproductive isolation as an indicator of
distinctiveness is faulty because the populations observable today are those
that have survived the massive human intervention that forever altered the
genetic makeup of Columbia Basin salmon stocks. 96 A better approach
would be to rely on a variety of indicators, including behavioral, morpho-
logical, ecological, and molecular as well as genetic information, to obtain a
more comprehensive picture of the distinctiveness of a population. 97 The
evolutionarily significant unit policy seeks to protect the genetic integrity of
populations already compromised long ago by human manipulation. In
some cases, where extremely small populations are deemed evolutionarily
significant units, such a declaration may have the effect of closing a usual
and accustomed fishery to tribal fisherman, or preventing implementation
of a hatchery supplementation program due to ESA take prohibitions. 19'
It should be no surprise the tribes seek immediate, aggressive action to
restore salmon, considering the importance of salmon to Columbia Basin
tribal cultures, the long neglect of tribal fisheries, and the still dire situation
of the salmon. 99 The tribes want hatchery-reared and mixed origin fish as
part of an aggressive restoration effort because they do not believe hatch-
ery-reared fish are inferior to natural fish. The tribal viewpoint cannot be
simplified to stand for an "any fish anywhere" proposition, as the tribes are
well aware the characteristics that enable a fish to survive in a local envi-
ronment vary from river to river. 200 But the tribal perspective does rest on
the principle that there is no such thing as a "hatchery gene." The tribes
have been forced to stand by and watch fish managers destroy thousands of
194. Id. at 5A-3.
195. CRITFC, supra n. 1, at 5A-3.
196. Id.
197. Id.; National Research Council, supra n. 126, at 58.
198. Personal Commun. with Don Sampson, Executive Director, CRITFC (November 25, 2002).
The ESA generally prohibits the "take" of any listed species, defined to include harassing, harming,
pursuing, hunting, shooting, wounding, killing, trapping, capturing, or collecting them. 16 U.S.C. §
1538(a)(l)(B) (2000) (prohibiting take in general); 16 U.S.C. § 1532(19) (2000) (definition of take).
Evolutionarily significant units are considered salmon "species" for purposes of listing under the ESA,
therefore if an evolutionarily significant unit is listed, any activity that qualifies as a taking is prohibited.
199. See supra sec. II A; CRITFC, supra n. I, at 2-1.
200. CRITFC, Questions & Answers: Hatcheries and Supplementation (on file with author, not
dated).
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fish simply because they were either reared in a hatchery or considered
"mixed breeds."20'1 The tribes' viewpoint, supported by their scientists, is
that current scientific knowledge is insufficient to support this kind of man-
agement regime.202 The tribes maintain that carefully employed supplemen-
tation can be an efficient tool in restoring critically depressed or extirpated
salmon populations.2 3
No party to the salmon restoration effort argues genetic diversity is un-
important to the ultimate fitness and survival of a species. However, much
of the concern over the risks to genetic diversity stems from the value the
evolutionarily significant unit policy places on reproductive isolation and
genetic purity over all other considerations, including management flexibil-
ity in the face of uncertainty. 204 The preservation of genetic diversity is im-
portant, but ESA listings and the evolutionarily significant unit policy have
not improved the condition of many critically depressed Columbia Basin
salmon runs. The evolutionarily significant unit policy makes protection of
the genetic information contained in a remnant population more important
than putting fish back in the rivers, thus inhibiting the use artificial propa-
gation to conserve salmon and rebuild ecosystems based on the nutrients
salmon provide.
C. What is "Recovery" under the ESA ?
Prior to the Oregon District Court's 2001 decision, Alsea Valley Alliance
v. Evans,20 5 NOAA Fisheries' policy on the use of artificially propagated
fish for the purpose of recovery had been discretionary, 2° in that hatchery-
reared salmon were sometimes included in evolutionarily significant units
207but not counted towards recovery. As a result of this decision, NOAA
Fisheries can no longer include hatchery-reared fish or their progeny in the
208evolutionarily significant unit without counting them towards recovery.
The ruling may affect the eligibility of some Columbia Basin salmon for
ESA protection because including the hatchery-reared fish could raise the
numbers in some populations to levels that qualify them for delisting.
201. Whiteaker & Talbot, supra n. 9 at 59.
202. Id.
203. CRITFC, supra n. I, at 5B-14 to 5B- 15.
204. Blumm, supra n. 3, at 176.
205. 161 F. Supp. 2d 1154.
206. Whiteaker & Talbot, supra n. 9, at 26 (stating, "a judgment call is required to subdivide a
species into evolutionarily significant units").
207. Lower Columbia River chinook and upper Columbia River spring chinook, 64 Fed. Reg.
14308, 14315-14316, (March 24, 1999); Snake River spring, summer, and fall chinook, 57 Fed. Reg.
14653 (Apr. 22, 1992); lower Columbia River steelhead, 63 Fed. Reg. 13347, 13352 (March 19, 1998);
mid-Columbia River steelhead, 64 Fed. Reg. 14517, 14521 (March 25, 1999); upper Columbia River
steelhead and Snake River steelhead, 62 Fed. Reg. 43937, 43945 (Aug. 18, 1999).
208. 161 F. Supp. at 1161.
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The ESA defines recovery as "improvement in the status of a listed spe-
cies to the point at which listing is no longer appropriate. ' 2° In the context
of Pacific Salmon, NOAA Fisheries defines recovery as "the reestablish-
ment of a threatened or endangered species to a self-sustaining level in its
natural ecosystem. '2 °10 As the two definitions suggest, recovery is not a
transparent concept. The NOAA Fisheries definition means that a listed
salmon population must be able to perpetuate itself without artificial propa-
gation before it can be considered for delisting.211 Thus, hatchery-reared
salmon that return to spawn in the wild, that are genetically identical to the
local broodstock, could be excluded from the evolutionarily significant unit
and not counted towards recovery under the NOAA Fisheries definition,
even though there is no evidence they will impair the fitness of the natural
population.
Federal and state governments struggle to articulate a clear policy to-
wards hatchery-reared salmon for recovery purposes, as federal agencies
and the Council remain unsure of whether and how to use supplementation
in recovery efforts.212 The federal agencies claim to require more planning
to determine what hatchery reforms to implement and, fortunately for them,
213NOAA Fisheries seems to consider studies and planning as mitigation.
The action agencies can point to planning hatchery reform as mitigation for
the hydroelectric system before choosing the hatchery reforms they want to
implement. However, the action agencies will soon have to show substan-
tive results of their efforts in the form of increased number of salmon.
21 4
For wild fish advocates, the definition of recovery may serve as justification
of a "go-slow" policy towards supplementation, because it emphasizes self-
sustaining populations and the importance of conserving genetic diversity.
For advocates of supplementation, the definition of recovery and the hatch-
ery RPA, viewed together, may look like a federal double standard: the
federal government attempts to use hatchery reform to mitigate harm
caused by the hydroelectric system, without committing to specific reform
measures.
The NOAA Fisheries' definition of recovery may actually discourage
supplementation, contrary to the ESA mandate to conserve species diversity
through the use of all available means.21 5 By requiring a listed population to
be self-sustaining to qualify for delisting, the NOAA Fisheries' definition
devalues artificially propagated salmon and places an impossibly high bur-
209. 50 C.F.R. § 402.02 (2003).
210. Hardetal.,supran. 126, at 42.
211. Id.
212. See supra sec. v.
213. Id.
214. NOAA Fisheries, Hydro BiOp, supra n. 4, at 9-3 to 9-4. The RPA obligates the action agencies
to report on their progress in restoration annually, with major progress reviews in 2003, 2005, and 2008.
Id.
215. 16 U.S.C. § 1532(3) (2000).
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den of proof on supplementation projects. Although supplementation pro-
jects may produce hatchery-reared salmon that spawn in the wild, the popu-
lation still will be as susceptible to extirpation as it was previously, due to
the hydroelectric system and other man-made sources of salmon mortality.
As the agencies responsible for reconciling the effective operation of the
federal Columbia River hydroelectric system with protection of listed
salmon, NOAA Fisheries' and the Council must walk a fine line. On the
BiOp side, NOAA Fisheries called for hatchery reform to help avoid jeop-
ardy posed to salmon by hydroelectric operations. Federal visions of re-
formed, natural hatcheries accompanied by habitat restoration, are the cur-
rent alternative to demanding change in federal hydroelectric operations.2 6
On the Program side, hatchery reform is somewhat less important because
the Council, NOAA Fisheries and the other federal stakeholders are uncer-
tain how much and what hatchery reforms will contribute to the recovery of
salmon.1 7 In the end, NOAA Fisheries, the Council, and the action agen-
cies say hatchery reform and supplementation can help avoid jeopardy to
listed salmon caused by the hydroelectric system, but more data is needed
to determine the extent supplementation can contribute to recovery. 218 If
federal agencies are unwilling to accept supplementation as a means to re-
covery, it is hypocritical to portray preparation and planning of hatchery
reform as mitigation for the harm caused by hydroelectric operations. The
Council and the federal agencies should not be able to have it both ways-
either they believe supplementation is a useful tool or they do not.
VII. CONCLUSION
In the end, the debate over supplementation boils down to a philosophi-
cal question over the best way to manage our natural resources. Is it more
important to protect the genetic information contained in a critically de-
pleted salmon population that will never be able to sustain itself, or is it
more important to restore viable, naturally reproducing salmon populations
in all the rivers of the Columbia Basin? Tribes, states, and interest groups
can exert pressure on the Council, NOAA Fisheries, Bonneville, the Bureau
of Reclamation, the Army Corps of Engineers, and other federal and state
agencies to implement policy changes that represent the beliefs of their
constituents, but the agencies are more concerned with preserving the status
quo.
Salmon restoration efforts in the Columbia Basin have been character-
ized by the appearance of change, in the form of bureaucratic planning,
while the underlying factors contributing to the salmon's decline remain
216. Blumm &Powers, supra n. 151, at245.
217. Northwest Power Planning Council, supra n. Ii, at 22-23.
218. See supra pages 26-32.
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firmly in place.2 19 Concern for all salmon, regardless of their heritage,
should be central to the restoration effort. Fortunately for the action agen-
cies, both NOAA Fisheries and the ESA seem appeased by planning rather
than concrete action.
If salmon are to survive in their natural environments, real changes must
take place within all the "H's" of salmon mortality: habitat, harvest, hy-
droelectric operations, and hatcheries. Harvest must be closely monitored in
all fisheries so that the escapement of a sufficient number of individuals
remains to produce the next generation. Habitat must be protected and re-
stored so it is capable of supporting enough salmon for harvest and preser-
vation of the run. The hydroelectric system must be forced to implement
measures such as better flows, more spill, and drawdown, even dam breach-
ing, without endless scientific studies. Finally, hatcheries must be operated
in ways that facilitate the adaptation and return of hatchery-reared salmon
to the natural environment.
Current scientific data indicates supplementation can help to increase
naturally reproducing salmon populations, but only time will tell whether
those increases produce a level of self-sustainability in any given supple-
mented population. Many of the concepts and measures embodied in the
scientific and the policy literature speak to the importance of principles on
which supplementation is based.22° Still, hatchery reform progresses slowly.
If the Council and federal agencies continue to plan hatchery reform at the
current rate, without endorsing changes in hydroelectric operations, Colum-
bia Basin salmon populations may disappear before supplementation is
given a real chance to succeed.
219. The publicity surrounding Bonneville's statement that it spent $1.5 billion in 2001 on salmon is
evidence of how rhetoric and statistics replace real effort to save salmon. The cost paid by the salmon
themselves, as well as Indian people, to construct and operate the hydropower system is incalculable.
For commentary on Bonneville's calculation of salmon costs, see Blumm, supra n. 3, at 108 (describing
"shadow policy); Michael C. Blumm, BPA 's Notion of Salmon Costs Turns Word on Its Head, 151 The
Oregonian B I I (Sept. 24, 2002).
220. See supra sec. V A.
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